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x 'HWHUPLQHQHZMRLQW1RUGLFPHWKRGIRUFRQYHUWLQJGDWDEHWZHHQGLIIHUHQWFODVVLILFDWLRQPHWKRGV
x &UHDWHDODUJHU1RUGLFPDUNHWIRUPHDVXULQJHTXLSPHQWDQGURDGWUDIILFPRQLWRULQJV\VWHPV
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FDWHJRU\N IRU LQVWDQFHRQO\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EDVHGRQGXDOORRSGHWHFWRUVZLWKUHVSHFWWRWKH'DQLVKWUDIILFFRQGLWLRQV
%DVHGRQDOLWHUDWXUHVWXG\DQGSUHOLPLQDU\WHVWVDVDPSOHRIWKUHHFRPPHUFLDOSURGXFWVZDVVHOHFWHG
IRUILHOGWULDOV
x 'DWDUHF$DQGHUDD'DWD,QVWUXPHQWV$61RUZD\
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x 9'.7UDIILF'DWD6\VWHPV*PE+*HUPDQ\
7RDVVHVVWKHDFFXUDF\RIGXDOORRSEDVHGYHKLFOHFODVVLILFDWLRQDOJRULWKPWKHGHWHFWRUVZHUHUHTXLUHG
WRJURXSYHKLFOHV LQGLYLGXDOO\ LQWR FDWHJRULHV7KH FODVVLILFDWLRQ VFKHPHEDVHGRQ WKH'DQLVKQRUP
LQFOXGHVPRWRUF\FOHVFDUVFDUVZLWKDWUDLOHUYDQVYDQVZLWKDWUDLOHUEXVVHVWUXFNV
WUXFNVZLWKDWUDLOHUDUWLFXODWHGWUXFNVDQGRWKHUYHKLFOHV
'LJLWDOFDPFRUGHUVZHUHXVHGWRUHFRUGUHDOWLPHWUDIILFGDWDGXULQJWKHWHVWSHULRGVSURYLGLQJDYLVXDO
UHSUHVHQWDWLRQRI WUDIILF IORZRQ WKHURDGVHFWLRQVZKHUH WKH ORRSGHWHFWRUVH[LVWHG8VLQJ WLPHVWDPSV
VSHHG UHFRUGLQJV DQG ORRS ORFDWLRQV YHKLFOHV UHFRUGHG E\ WKH GHWHFWRUV DQG YLGHR LPDJHV ZHUH
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DXWRPDWLFDOO\PDWFKHGZLWKDIL[HGPHDVXUHPHQWOLQHRQWKHURDG+RZHYHUGXHWRFRQJHVWLRQVOHZLQJ
DQGVWRSSLQJRIWKHYHKLFOHVPDQXDOZRUNZDVUHTXLUHGWRILQGDQH[DFWPDWFKEHWZHHQWKHGDWDVHWV7ZR
H[SHULHQFHGVWDIIPHPEHUVLQVSHFWHGWKHYLGHRLPDJHVYHKLFOHE\YHKLFOHLQGHSHQGHQWO\RIHDFKRWKHUWR
LGHQWLI\WKHW\SHRIHDFKYHKLFOHDQGFODVVLI\WKHPLQWRFDWHJRULHV
7DEOHVKRZVWKHSHUFHQWDJHGLIIHUHQFHEHWZHHQFODVVLILHGYROXPHVGHWHFWHGE\GXDOORRSVDQGYLGHR
WUXWKGDWDRQRQHRIWKHVLWHVLQWKHVWXG\'XHWRWKHVPDOOQXPEHURIKHDY\YHKLFOHVRQO\IHZDFFXUDWH
FRPSDULVRQVDUHSRVVLEOH
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 
 %XVVHV   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 7UXFNVZLWKWUDLOHU      
 $UWLFXODWHGWUXFNV      
 2WKHUYHKLFOHV      

7KHUHVXOWIURPWKH'DQLVKVWXG\LOOXVWUDWHVWKHFKDOOHQJHVLQFDWHJRUL]LQJYHKLFOHVLQWKHFRUUHFWFODVV
E\XVHRILQGXFWLYHGHWHFWRUV7KHUHDOVRVHHPVWREHDGLIIHUHQFHEHWZHHQWKHORRSUHFRUGHUVLQWKHWHVW
DQGDOVRWKHVL]HRIWKHORRSVVHHPVWRKDYHDQHIIHFWRQWKHUHVXOWV7KHUHVXOWIURPWKH'DQLVKVWXG\LV
VXSSRUWHGE\RWKHUVWXGLHVE\HJ-HQJHWDODQG1LKDQHWDO1LKDQHWDOFRQFOXGHV
WKDWWKH:6'27GXDOORRSV\VWHPLVQRWUHOLDEOHIRUYHKLFOHFODVVLILFDWLRQJLYHQWKHDQDO\VLVSHUIRUPHG
LQWKHUHVHDUFKEHLQJUHSRUWHG7KHDXWKRUVSRLQWRXWWKDWHUURUVLQYHKLFOHYROXPHDQGFODVVLILFDWLRQGDWD
PD\EHGXHWRKDUGZDUHVRIWZDUHRUWKHXQGHUO\LQJDOJRULWKP

2WKHUVWXGLHV
2WKHUWHFKQRORJLHVKDYHDOVREHHQWHVWHGIRUWKHFDSDELOLW\RIGHWHFWLRQDQGFODVVLILFDWLRQRIYHKLFOHVOLNH

x 6LQJOHPDJQHWLFVHQVRU&KHXQJHWDO
x $FRXVWLFVLJQDWXUHDQDO\VLV1RRUDODKL\DQHWDO
x 9LVLRQEDVHGGHWHFWLRQ*XSWHHWDO

9HKLFOHGHWHFWLRQV\VWHPVEDVHGRQPDJQHWLFVHQVRUVDUHDWWUDFWLYHEHFDXVHRIWKHLUORZFRVWDQGHDVH
RI LQVWDOODWLRQ&KHXQJ HW DO IRXQG DGHWHFWLRQ UDWH RI  SHUFHQW LQ WKHLU VWXG\ DQG IRXQGSHUFHQW
DFFXUDF\ LQ DYHUDJH YHKLFOH OHQJWK DQG VSHHG HVWLPDWHV ZLWK D VLQJOH VHQVRU 7KH ORFDOL]HG FKDQJH
DVVRFLDWHG ZLWK WKH PDJQHWLF VHQVRU DOORZHG IRU FODVVLILFDWLRQ RI WKH YHKLFOHV EDVHG RQ WKH PDJQHWLF
VLJQDWXUHZLWKRXWLQFRUSRUDWLQJWKHOHQJWKZLWKSHUFHQWDFFXUDF\
7KH SXUSRVH ZLWK WKH VWXG\ PDGH E\ 1RRUDODKL\DQ HW DO ZDV WR LQYHVWLJDWH WKH IHDVLELOLW\ RI
GHYHORSLQJ D WUDIILFPRQLWRULQJGHWHFWRU IRU WKHSXUSRVHRI UHOLDEOHRQOLQHYHKLFOH FODVVLILFDWLRQ WR DLG
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WUDIILFPDQDJHPHQWV\VWHPV7KHVWXG\VKRZHGWKHFDSDELOLW\RILGHQWLI\LQJYHKLFOHVUHOLDEO\E\XVHRIDQ
DXGLRGHWHFWLRQV\VWHPZLWKDFFXUDF\EHWWHUWKDQSHUFHQW
9LVLRQEDVHGGHWHFWLRQ LVDQRWKHUDOWHUQDWLYHIRUGHWHFWLRQDQGFODVVLILFDWLRQRIYHKLFOHVDQG WUDFNLQJ
PRYLQJYHKLFOHVLQYLGHRVWUHDPVKDVEHHQDQDFWLYHDUHDRIUHVHDUFKLQFRPSXWHUYLVLRQ7KHVWXG\GRQH
E\*XSWHHWDOLVDQH[DPSOHRIWKHXVHRIDVLQJOHFDPHUDPRXQWHGRQDSROHDQGORRNLQJGRZQRQWKH
WUDIILF VFHQH 9HKLFOH GLPHQVLRQV ZHUH XVHG WR FODVVLI\ YHKLFOHV LQWR WZR FDWHJRULHV FDUV ZKLFK
FRQVWLWXWH WKHPDMRULW\RIYHKLFOHVDQGQRQFDUV YDQV689¶VSLFNXS WUXFNV WUDFWRUWUDLOHUVVHPLVDQG
EXVHV7KHV\VWHPZDVWHVWHGRQLPDJHVHTXHQFHVRIKLJKZD\VFHQHVDQGLWZDVIRXQGWKDW WKHV\VWHP
ZDVDEOHWRWUDFNDQGFODVVLI\PRVWYHKLFOHVVXFFHVVIXOO\,QDPLQXWHVHTXHQFHRIIUHHZD\WUDIILF
SHUFHQW RI WKH YHKLFOHV ZHUH FRUUHFWO\ GHWHFWHG DQG WUDFNHG 2I WKHVH FRUUHFWO\ WUDFNHG YHKLFOHV 
SHUFHQWRIWKHYHKLFOHVZHUHFRUUHFWO\FODVVLILHG
2QO\DIHZFRPSUHKHQVLYHVWXGLHVFRPSDULQJGLIIHUHQWWHFKQRORJLHVDWWKHVDPHWLPHKDVEHHQIRXQG
LQWKHOLWHUDWXUH7KH1RU6,.7SURMHFWZLOO WKHUHIRUHKRSHIXOO\FRQWULEXWHWRLQFUHDVHGNQRZOHGJHDERXW
WKHFDSDELOLW\GLIIHUHQWWHFKQRORJLHVKDVWRWUDFNDQGFODVVLI\YHKLFOHV

6WDWHRIWKHDUWLQWKH1RUGLFFRXQWULHV
7KH VWDWHRIWKHDUW UHSRUW LQ WKH 1RU6,.7 SURMHFW SUHVHQWV WKH VLWXDWLRQ LQ WKH 1RUGLF FRXQWULHV LQ
WHUPV RI FXUUHQW GHILQLWLRQV IRU WKH YHKLFOH FODVVLILFDWLRQ V\VWHP DQG QHHGV LQ WKH YLVLEOH IXWXUH IRU
GLIIHUHQW W\SHVRI WUDIILFGDWD LQ WKHGLIIHUHQW1RUGLFFRXQWULHV7KHUHSRUWDOVRSUHVHQWVDQRYHUYLHZRI
WUDIILFUHJLVWUDWLRQHTXLSPHQWWKDWLVEHLQJXVHGWRGD\LQWKH1RUGLFFRXQWULHV7KHUHSRUWDQGWKHHYLGHQFH
FROOHFWHG GXULQJ WKH VXUYH\ IRUPV WKH EDVLV IRU FRQWLQXHG HIIRUWV WR GHYHORS D FRPPRQ VWDQGDUG IRU
YHKLFOHFODVVLILFDWLRQLQWKH1RUGLFFRXQWULHV
7KHUHSRUWVKRZVWKDWWKHFXUUHQWVLWXDWLRQYDULHVJUHDWO\EHWZHHQFRXQWULHV$YHU\GLIIHUHQWSLFWXUHLQ
WHUPV RI PHDVXULQJ GHYLFHV H[LVWV DQG ZLWK D IHZ H[FHSWLRQV WKH FRXQWULHV KDYH GLIIHUHQW PDNHV DQG
PRGHOV+RZHYHUVLPLODULWLHVKDYHDOVREHHQLGHQWLILHG
x $OOFRXQWULHVDSSO\VRPHIRUPRIYHKLFOHFODVVLILFDWLRQ
x $OOFRXQWULHVKDYHDQHHGWRFODVVLILFDWLRQV\VWHPEDVHGRQWKHZHLJKWRIWKHYHKLFOHVDQGWU\WR
GLVWLQJXLVKEHWZHHQOLJKWYHKLFOHVDQGYDULRXVW\SHVRIKHDY\YHKLFOHV
x $OOFRXQWULHVDUHXVLQJORRSVHQVRUVLQVRPHFRQWH[W
x /HQJWKEDVHGFODVVLILFDWLRQSDUDPHWHUVDUHGRPLQDQWERWKLQGLYLGXDOO\DQGWRJHWKHUZLWKRWKHU
SDUDPHWHUV
x )URPWKHGHPDQGIRUGDWDEHLQJLGHQWLILHGWKHYHKLFOH
VWRWDOZHLJKWLVRIIXQGDPHQWDOLPSRUWDQFH
x 2WKHUZLVHWKHSLFWXUHRIGDWDQHHGHGLVQRWYHU\FOHDU

7KHUHDUHDYDULHW\RIUHDVRQVLQWKHFXUUHQWVLWXDWLRQIRUWKHQHHGWRPDNHDFFXUDWHFRPSDULVRQVRI
WUDIILFGDWDEHWZHHQWKH1RUGLFFRXQWULHV$WSUHVHQWLWLVQRWSRVVLEOHWRPDNHVXFKFRPSDULVRQVEHFDXVH
HDFK FRXQWU\ KDV GHYHORSHG LWV RZQ ZD\ RI FODVVLI\LQJ YHKLFOHV :LWKLQ HDFK FRXQWU\ LW KDV DOVR
GHYHORSHG D VHSDUDWHPDUNHW IRU WKHPHDVXUHPHQW RI WUDIILF IORZ EDVHG RQ WKH UHTXLUHPHQWV WKDW H[LVW
ZLWKLQHDFKFRXQWU\
7KHVHGHYHORSPHQWVKDYHOHGWRGLIIHUHQWPHDVXUHPHQWV\VWHPVDQGPHDVXUHPHQWHTXLSPHQWEHWZHHQ
WKHFRXQWULHV$FRPPRQDSSURDFKWRYHKLFOHFODVVLILFDWLRQVKRXOGSURYLGHWKHFRQGLWLRQVWRHQDEOHIDLU
FRPSDULVRQVRIWUDIILFPHDVXUHPHQWVIURPWKHGLIIHUHQWFRXQWULHVDQGSURYLGHFRQGLWLRQVWRFUHDWHDODUJHU
VLQJOHPDUNHWIRUPHDVXULQJHTXLSPHQWDQGURDGWUDIILFPRQLWRULQJV\VWHP,QWKLVZD\KRSHIXOO\WKHFRVW
RIPHDVXULQJWKHURDGWUDIILFGDWDLVUHGXFHGLQWKH1RUGLFFRXQWULHV
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3UHOLPLQDU\YHKLFOHFODVVLILFDWLRQV\VWHP
7KHPDLQSULQFLSOHLQWKHFODVVLILFDWLRQV\VWHPLVWRIRXQGWKHGHILQLWLRQRIYHKLFOHFDWHJRULHVRQOHJDO
YHKLFOHFODVVLILFDWLRQV\VWHPLQHDFKFRXQWU\DQGXVHWKHPDLQFDWHJRULHVRIYHKLFOHW\SHV)LJXUHVKRZ
WKHSUHOLPLQDU\FODVVLILFDWLRQWDEOHEDVHGRQWKLVSULQFLSOH
:LWK DGGLWLRQDO LQIRUPDWLRQ LW ZLOO DOVR EH SRVVLEOH WR FDWHJRUL]H WKH YHKLFOHV RQ EDVLV RI RWKHU
SDUDPHWHUV OLNH ZHLJKW OHQJWK QXPEHU RI D[OHV W\SH RI IXHO HWF 6RPH RI WKRVH SDUDPHWHUV FDQ EH
UHJLVWHUHGE\URDGVLGHHTXLSPHQWZKLOHLQIRUPDWLRQDERXWIXHOPXVWEHJDWKHUHGIURPRWKHUVRXUFHV

1RU6,.7FODVVLILFDWLRQV\VWHPIRU³5RDGPRWRUYHKLFOHV´
     
5RDG
PRWRU
YHKLFOH
3DVVHQJHU
URDGPRWRU
YHKLFOHDQG
*RRGVURDG
YHKLFOH
0RSHGDQG
0RWRUF\FOH
0RSHG
0RSHGFODVV 
0RSHGFODVV 
0RWRUF\FOH
/LJKWPRWRUF\FOH :LWKRXWWUDLOHU:LWKWUDLOHU
+HDY\PRWRUF\FOH :LWKRXWWUDLOHU:LWKWUDLOHU
3DVVHQJHU
URDGPRWRU
YHKLFOHDQG
*RRGVURDG
YHKLFOH
H[FOXVLYH
PRSHGDQG
PRWRUF\FOH
3DVVHQJHU
FDU
3DVVHQJHUFDUH[FO
PRWRUKRPHV
:LWKRXWWUDLOHU
:LWKWUDLOHU
0RWRUKRPHV :LWKRXWWUDLOHU:LWKWUDLOHU
%XV
0LQLEXV :LWKRXWWUDLOHU:LWKWUDLOHU
2WKHUEXVHV :LWKRXWWUDLOHU:LWKWUDLOHU
/LJKWJRRGV
URDGYHKLFOH
/LJKWJRRGVURDG
YHKLFOHVPDOO
:LWKRXWWUDLOHU
:LWKWUDLOHU
/LJKWJRRGVURDG
YHKLFOHELJ
:LWKRXWWUDLOHU
:LWKWUDLOHU
+HDY\JRRGV
URDGYHKLFOH
/RUU\5RDGWUDFWRU

5RDGWUDLQ
$UWLFXODWHGYHKLFOH
0RGXODUWUDLOHU
2WKHU
YHKLFOHV
2WKHU
YHKLFOHV
2WKHU
YHKLFOHV 2WKHUYHKLFOHV
)LJ1RU6,.7YHKLFOHFODVVLILFDWLRQV\VWHP

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7HVWSURFHGXUHV
6WDWLVWLFDOPHWKRGVWREHXVHGLQ1RU6,.7
7KHSODQQLQJIRUWKHWHVWVZLWKLQWKH1RU6,.7SURMHFWDVZHOODVWKHPHWKRGVIRUHYDOXDWLRQZLOOEH
EDVHGRQVWDWLVWLFDOSULQFLSOHV6WDWLVWLFDOPHWKRGVZLOOEHXVHGERWKWRGHWHUPLQHWKHVDPSOHVL]HQXPEHU
RI YHKLFOHV DQG WR REMHFWLYHO\ FRPSDUH GLIIHUHQW W\SH RI UHJLVWUDWLRQ HTXLSPHQW¶V DELOLW\ WR FODVVLI\
YHKLFOHV
1RU6,.7VWXGLHV
7KHUHDUH VHYHUDORWKHU WHFKQRORJLHV WKDQ LQGXFWLYH ORRSV WKDW FDQEHXVHG IRUYHKLFOHFODVVLILFDWLRQ
DQG WKHPDLQREMHFWLYHZLWK WKH WHVWLQJZLWKLQ WKH1RU6,.7SURMHFW LV WR LQYHVWLJDWH WKHFDSDELOLWLHVRI
GLIIHUHQW WUDIILF FRXQWLQJ WHFKQRORJLHV WR FODVVLI\ YHKLFOHV DFFRUGLQJ WR WKH FODVVLILFDWLRQ WDEOH 7KUHH
ODUJH WHVW VLWHV KDYH EHHQ FRQVWUXFWHG DQG WKH WHVW SODQV LQFOXGHV ERWK WKH VWDQGDUG HTXLSPHQW LQ WKH
1RUGLFFRXQWULHVDQGDOWHUQDWLYHWHFKQRORJLHV
(YHQLIYLGHRUHSUHVHQWWKHWUXWKYLGHRUHFRUGLQJVDUHDOVRHQFXPEHUHGZLWKXQFHUWDLQWLHVDQGDUHLQ
DGGLWLRQ ODERU LQWHQVLYH2QH RI WKH FKDOOHQJHV KDV WKHUHIRUH EHHQ WR FRPH XSZLWK DQ DOWHUQDWLYH DQG
UHOLDEOH UHIHUHQFH V\VWHP $V D SDUW RI WKH SUHSDUDWLRQV IRU WKH FRPSUHKHQVLYH WHVWV WKHUH KDV EHHQ
FRQGXFWHGDWHVWSLORWVWXG\WRWHVWDQHZUHIHUHQFHV\VWHPEDVHGRQOLFHQVHSODWHUHDGLQJV
)LJXUHVKRZWKHUHIHUHQFHV\VWHPVHWXSDWWKH6ZHGLVKWHVWVLWHLQ%RUOlQJHZLWKWZR$135FDPHUDV
D UDGDU DQG D YLGHR FDPHUD LQ HDFK GLUHFWLRQ 2QH FDPHUD KLWWLQJ WKH QXPEHU SODWH LQ IURQW DQG RQH
FDPHUDKLWWLQJWKHQXPEHUSODWHEHKLQGWKHYHKLFOH
)LJXUH  VKRZ WKUHH RI WKH WHFKQRORJLHV EHLQJ WHVWHG DLU WXEHV ODVHU EHDPV 7,57/ DQG
PDJQHWRPHWHU6706







)LJ$135VHWXS
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
)LJ'LIIHUHQWWUDIILFUHJLVWUDWLRQWHFKQRORJLHVRQWKH6ZHGLVKWHVWVLWH

7KHSLORWVWXG\KDGDIRFXVRQWKH$135UHIHUHQFHV\VWHPZLWKWKHIROORZLQJSURFHGXUH
x 1XPEHUSODWHUHDGLQJVLQERWKGLUHFWLRQV
x &RQWLQXRXVYLGHRUHFRUGLQJV
x 5DGDUXQLWWRUHJLVWHUDOOSDVVLQJYHKLFOHV
x )RUSURFHVVLQJDQGFRPPXQLFDWLRQRIPHDVXUHPHQWGDWDLQUHDOWLPHWKHFDPHUDVIRUHDFKGLUHFWLRQ
ZHUHFRQQHFWHGWRDFHQWUDOXQLW
x $FRS\RIWKH1DWLRQDO9HKLFOH5HJLVWHULVVWRUHGLQWKHFHQWUDOXQLWLQWKHILHOG
x 7KHRXWSXWIURPWKHFDPHUDWKHUHJLVWUDWLRQQXPEHULVPDWFKHGLQUHDOWLPHZLWKWKHYHKLFOHUHJLVWHU
LQWKH&38,IWKHUHJLVWUDWLRQQXPEHUH[LVWDOOSUHVHOHFWHGYHKLFOHLQIRUPDWLRQLVVWRUHGLQDGDWDEDVH
x 5HDGLQJVPDWFKLQJDQGGDWDVWRUDJHKDSSHQVLVLQUHDOWLPH1RUHJLVWUDWLRQQXPEHULVVWRUHGRU
WHPSRUDULO\VWRUHGLQDPDQDJHDEOHWLPH
x )RUTXDOLW\DVVXUDQFHRIWKH$135PHWKRGIRUWUDIILFPHDVXULQJSXUSRVHVWKHPHDVXUHPHQWVDUH
VXSSOHPHQWHGZLWKUDGDUPHDVXUHPHQWVDQGYLGHRILOPLQJ
x )RUHDFKODQHVLJQDVLGHPRXQWHGUDGDUUHJLVWHUWKHQXPEHURIYHKLFOHSDVVDJHVDQGPHDVXUHVWKH
YHKLFOHOHQJWK
x 9HKLFOHSDVVDJHVDUHYLGHRWDSHGDOVRIURPVLGHWRVXEVHTXHQWO\EHXVHGWRVHWSDVVLQJYHKLFOHVW\SHV
x $OOPHDVXUHPHQWXQLWVV\QFKURQL]HGWR*36WLPH

7KH GDWD IURP DOO PHDVXULQJ V\VWHPV LV RUJDQL]HG LQ D WDEOH PDNLQJ D GLUHFW FRPSDULVRQ SRVVLEOH
EHWZHHQWKHUHIHUHQFHV\VWHPDQGWKHRWKHUUHJLVWUDWLRQV\VWHPV,QWKHPDWUL[WKHUHLVD OLQNWRDYLGHR
UHFRUGLQJIRUHDFKYHKLFOHSDVVDJHZLWKWKHDFWXDOWLPHVWDPSPDNLQJLWSRVVLEOHWRUHSOD\HYHU\SDVVDJH
RILQWHUHVWLQWKHVWXG\RIWKHGDWDPDWHULDO)LJXUHVKRZDQH[DPSOHRIVXFKDQLPDJH
1710   Torgeir Vaa et al. /  Procedia - Social and Behavioral Sciences  48 ( 2012 )  1702 – 1712 

















)LJ9LGHRLPDJHIURPWKHYLGHRUHFRUGHU

)XOOVFDOHWHVWLQJ
7HVWSODQ
7KH SODQ LV WR FRQGXFW IXOO WHVWV RQ WKH WKUHH WHVW VLWHV LQ 6ZHGHQ 'HQPDUN DQG 1RUZD\ DQG
FRPSUHKHQVLYHWHVWLQJLVDOUHDG\GRQHRQWKH1RUZHJLDQ1RYHPEHUDQG6ZHGLVK-DQXDU\
WHVW VLWH7KHSURMHFW¶V 1RU6,.7
VDPELWLRQ LV WKDW WKHQXPEHURI WUDIILF UHJLVWUDWLRQHTXLSPHQW LQ WKH
WHVWVVKRXOGEHOLPLWHGEXWDWWKHVDPHWLPHWKHVSUHDGEHWZHHQGLIIHUHQWW\SHVRIVHQVRUWHFKQRORJLHVKDV
WREHVRXJKW7KHPDLQUHIHUHQFHHTXLSPHQW LQ WKH1RUZHJLDQDQG6ZHGLVK WHVWVFRQVLVWVRI WKH$135
V\VWHPEXWLWPD\LQVRPHFDVHVDOVREHQHFHVVDU\WRXVHYLGHRUHFRUGLQJDVDUHIHUHQFHPHWKRGEDFNXS
DQGRURWKHUVXSSRUWLQJUHIHUHQFHHTXLSPHQWWRWKHSULPDU\UHIHUHQFHPHWKRG
2QWKHEDFNJURXQGRIWKHGHFLVLRQWKDWWKHFODVVLILFDWLRQVFKHPHWREHXVHGLQWKHWHVWVVKRXOGEHEDVHG
RQDQDGPLQLVWUDWLYHFODVVLILFDWLRQ WKH WHVWLQJRIUHJLVWUDWLRQHTXLSPHQWZLOOQDWXUDOO\EHRIVKRUWWHUP
QDWXUH,QWKHWHVWSODQQLQJWKHUHDUHWKHUHIRUHQRWSDLGSDUWLFXODUDWWHQWLRQWRWHVWVWKDWVKRXOGSURFHHGRQ
DORQJWHUP2QO\HTXLSPHQWSDVVLQJWKHVKRUW WHUPWHVWZLWKDSSURYHGSHUIRUPDQFHZLOOEHLQFOXGHGLQ
WKHORQJWHUPWHVWV
3UHOLPLQDU\UHVXOWV
7DEOHVKRZVRPHSUHOLPLQDU\UHVXOWVEDVHGRQGDWDIURPWKH1RUZHJLDQWHVWVLWHZKLFKLVDWZRODQH
1DWLRQDO5RDG7KHWHVWVLWHLVORFDWHGNPVRXWKRI7URQGKHLP


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7DEOH5HVXOWVIURPWKH1RUZHJLDQWHVWVLWHGDWDIURP1RYHPEHUQGDQGUG


7HFKQRORJ\

7RWDO
QXPEHU
$YHUDJH
6SHHG
NPK
9HKLFOHOHQJWK

P

P

P

P

!P
/RRSV\VWHP       
/RRSV\VWHP        
/RRSV\VWHP        
0LFURZDYHUDGDU       
/DVHUEHHPV       
:HLJKLQPRWLRQ       
0DJQHWRPHWHU  


7KHWKUHHORRSUHFRUGHUVDUHEDVHGRQDGXDOORRSV\VWHPZKLOHWKH:,0V\VWHPLVDFRPELQDWLRQRI
RQHORRSDQGWZRSLHW]RHOHFWULFFDEOHVLQHDFKHODQH7KHPLFURZDYHUDGDULVPRXQWHGRQDPHWHUVKLJK
SROHZKLOHWKHODVHUEHHPV\VWHPLVPRXQWHGLQZKHHOKLJKW
$VFDQEHVHHQIURPWDEOH WKHUH LVD UDWKHUJUHDWYDULDWLRQEHWZHHQ WKHGLIIHUHQW WHFKQRORJLHVERWK
ZLWK UHJDUGV WR WKH WRWDO QXPEHU RI YHKLFOHV DYHUDJH VSHHG DQG FODVVLILFDWLRQ E\ YHKLFOH OHQJWK 7KH
GLIIHUHQWORRSUHFRUGHUVDOVRVKRZDJUHDWHUGLIIHUHQFHLQWKHUHVXOWVWKDQH[SHFWHG7KHIDFLWKDVQRWEHHQ
REWDLQHG \HW DQG PRUH WKRURXJO\ DQDO\VLV KDV WR EH FDUULHG RXW EHIRUH DQ\ FRQFOXVLRQ UHJDUGLQJ WKH
SHUIRUPDFHRIWKHGLIIHUHQWV\VWHPVFDQEHGUDZQ

&RQFOXGLQJUHPDUNV
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